Abstract: A growing body of literature has investigated the involvement of private and third-sector organizations in the provision and maintenance of public goods. Still, there is little empirical knowledge about the reasons for individual citizens to coproduce public services. Research discusses several motivational and situational factors as important antecedents. We elaborate on this framework and test the effect of the relationships proposed by the literature in a survey experiment by modelling a realistic coproduction situation in the context of city waste management. Our results show that general motivations are not a predictor of the individual willingness to coproduce, while context-specific self-efficacy, intrinsic, and prosocial motivation are. Furthermore, access to coproduction resources and expected personal benefits positively influence the willingness to coproduce, while performance delay has a negative effect. A post-hoc analysis identifies two distinct types of coproducers: a decisive type, whose willingness is most strongly influenced by intrinsic motivation; and a flexible type whose coproduction intention only depends on situational factors. These detailed insights yield valuable implications for public administrations that want to engage citizens in the provision of public goods.
any public services are no longer delivered only by professionals but require active citizen contributions. Among the most prominent drivers of this development are the downsizing of the public sector, technological innovations, and societal demands for a broader participation of stakeholders in local communities (e.g., Bovaird, Van Ryzin, Loeffler, & Parrado, 2015; Osborne & Strokosch, 2013; Voorberg, Jilke, Tummers, & Bekkers, 2018) . A substantial body of literature has been concerned with the pivotal role of voluntary and non-profit organizations in the so-called third sector (Brandsen & Pestoff, 2006) . However, an immediate and less organized form of coproduction by individual citizens indicates a new trend. The direct involvement of members of the community in the delivery of public services has been researched in different contexts like recycling initiatives (Riccucci, Van Ryzin, & Li, 2016) , developing a city's marketing guidelines (Aschhoff & Vogel, 2018) , and the provision of language courses for refugees (Voorberg et al., 2018) . A central question in this literature is what motivates individual citizens to coproduce and how coproduction initiatives should be designed so that active citizenship can be increased.
Some studies suggested situational factors and showed that having access to resources (Jakobsen, 2013) and expecting personal benefits (Thomsen & Jakobsen, 2015) positively influence engagement in coproduction, whereas extrinsic rewards seem to have only marginal influence on the engagement of citizens (Voorberg et al., 2018) . We expand on these findings and consider coproduction as a lowcost or multiple-exit situation (Latsis, 1972) . These situations are characterized by the insignificant impact of an individual's decision, while there are no or little external factors that restrict the individual's choice (Mensch, 2000) . In contrast, high-cost situations severely limit the discretionary powers of the individual by strong situational constraints (Mensch, 2000) . While rational choice theory can explain human behavior well in high-cost situations, its explanatory power is rather limited when trying to describe behavior in low-cost situations in which the individual's preferences, traits, and motivations come into focus (Diekmann & Preisendörfer, 2003) .
Interestingly, the theoretical assumption underlying most research on coproduction, namely that the most important motivational antecedents are intrinsic, (pro-)social, and normative motivation (as for involvement in the third sector, see Alford, 2009 ), has only scarcely been assessed empirically so far (Andersen, Jakobsen. Seritzlew, & Thomsen, 2017) . This article aims to address this issue by investigating the influence of motivational antecedents, together with situational factors, on citizens' willingness to coproduce. We are interested to see how strongly citizens are influenced by which kind of motivational antecedent and how varying situational conditions might shift the individual's tendency towards considering coproducing.
Our aim is to investigate the willingness of citizens to coproduce environmental services. Parallel to research on coproduction, research on environmental behavior has explored similar concepts such as motivation, attitude, and skill in low-cost-situations (Diekmann & Preisendörfer, 2003) . Especially in the context of litter and recycling, it bears great similarities to the concept of coproduction (see Ahmad, Bazmi, Bhutto, Shahzadi, & Bukhari, 2016; Wan, Shen, & Yu, 2014) . Building on insights from the literature on both coproduction and environmental behavior, this study examines an actual coproduction initiative to reduce littering set up by the City of Hamburg, Germany, to assess the willingness of citizens to coproduce. In a 3x2 vignette experiment, we empirically investigated how motivational antecedents influence citizen willingness to coproduce and how motivation interacts with situational factors. 208 citizens (students) were asked whether they would participate in the city's coproduction initiative, which consists of an app and a hotline for citizens to report garbage dumping to the local authorities.
The remainder of this article is structured as follows: We first introduce the main concepts and develop a theoretical framework on which we base our hypotheses. We then describe our research design and present results from our study. Finally, we discuss our findings and draw conclusions for future research and practice.
Theoretical Framework
Coproduction Coproduction is defined as "a relationship between a paid employee of an organization and (groups of) individual citizens that requires a direct and active contribution from these citizens to the work of the organization" (Brandsen & Honingh, 2016, p. 431) . This definition emphasizes the co-dependency in citizen-state interactions. While citizens depend on public service in many aspects of everyday life, public service delivery needs the engagement of citizens to improve the service's quality or even to be able to deliver services at all (Alford, 2009; Osborne & Brown, 2011; Pestoff, 2006) . Citizens can both provide the input to and enjoy the benefits of coproduction individually and collectively (Bovaird et al., 2015) . In our study, we will focus on philanthropic individual coproduction, where the input is provided individually, whereas the benefits are enjoyed collectively. This constellation is a prime example of a low-cost situation as one individual's decision whether to coproduce or not has no apparent consequences for others (Mensch, 2000) . In this situation, individuals should theoretically only rely on their personal preferences. However, no real-life situation is truly without constraints. Mensch (2000) has demonstrated in her analysis of low-and high-cost situations that they are the extreme ends of a spectrum along which individual preferences in decision-making increase in importance with decreasing situational constraints. Applied to our research context, individual preferences translate into motivational antecedents, while situational constraints are framed as facilitating or hindering situational factors. Alford (2009) has gained insights from research on volunteering and proposed that, in addition to extrinsic rewards, three different types of motivation are relevant to coproduction: intrinsic, (pro-)social, and normative motivation. As far as extrinsic rewards are concerned, he has argued that citizens do not necessarily need them to be motivated to coproduce, because the participation in coproduction is a benefit in itself. A recent study has supported this claim by showing that financial rewards, such as vouchers, only marginally increase the willingness to coproduce language classes for refugees (Voorberg et al., 2018) . What is of special interest here is therefore the other types of motivation. First, in the case of intrinsic motivation, the coproduction activity itself might be enjoyable and rewarding: if people are intrinsically motivated, they are more inclined to act pro-environmentally (Steg, 2016) . Second, in terms of prosocial motivation, the benefit of participation in coproduction would be to ensure and to enhance the well-being of others. Research has shown that firefighters' prosocial motivation predicts their persistence, reflected in overtime hours (Grant, 2008) . Third, in terms of normative motivation, people coproduce because, for them, participation in coproduction is in accordance with their moral values. For example, the attitude toward environmental concerns can have a strong influence on individual recycling decisions in low-cost situations (Diekmann & Preisendörfer, 2003) .
Motivational antecedents
In addition to these motivational dispositions, personal expectations of how one's own actions can lead to a desired outcome, i.e., self-efficacy, might influence whether individuals become engaged (Bandura, 1977) . Cross-national studies on correlates of coproduction have found that self-efficacy is a significant explanatory variable for an individual's choice to coproduce public services (Bovaird et al., 2015; Parrado, Van Ryzin, Bovaird, & Loeffler, 2013) . Additionally a study investigating parents' coproduction behavior in educational services found a stronger association of their perceived self-efficacy with coproduction than with their knowledge of how to coproduce (Thomsen, 2017) . Again, research on environmental behaviors has also suggested that self-efficacy relates positively to pro-environmental behaviors (Meinhold & Malkus, 2005; Passafaro & Livi, 2017) .
Based on the literature synthesis, we propose the following hypotheses:
H1a. Intrinsic motivation positively influences citizens' willingness to coproduce. H1b. Prosocial motivation positively influences citizens' willingness to coproduce. H1c. Normative motivation positively influences citizens' willingness to coproduce. H1d. Self-efficacy positively influences citizens' willingness to coproduce.
Situational factors
Building on the dimensions of motivation, Verschure and colleagues (2012) have proposed that citizens are also concerned with two facilitating aspects when it comes to engaging in coproduction: the ease with which they can get involved (access to resources) and the reason for their involvement (personal benefit). Easy access to resources can, for example, increase parents' effort in educating their children (Jakobsen, 2013) . Reference to the citizens' personal benefit, on the other hand, seems to have less impact on increasing coproduction behavior. For instance, a study has shown that the distribution of brochures about why it is beneficial to practice reading skills with children increased coproduction behavior in parents but only for a very short amount of time (Thomsen & Jakobsen, 2015) . Likewise, offering financial incentives as a personal benefit increased coproduction in language classes for refugees but only marginally (Voorberg, et al., 2018) . However, this empirical evidence suggests that both these facilitating situational factors have the potential to increase the individual willingness to coproduce or even actual coproduction behavior under the right circumstances.
We extend this framework by also including a hindering situational factor, performance delay, which is common in public service delivery and an indication of red tape (Bozeman et al., 1992) . We consider delays as negative performance information that influences citizens' evaluation of public services (Marvel, 2016) and consequently their willingness to coproduce (Parrado et al., 2013) . A field experiment investigating coproduction in educational services found that an increased input to public service delivery from a public organization (school) resulted in an increase in the coproduction behavior of citizens (parents) (Andersen, Nielsen, & Thomsen, 2015) .
Based on previous empirical evidence, we assume the following:
H2a. Access to resources positively influences citizens' willingness to coproduce. H2b. Personal benefit positively influences citizens' willingness to coproduce. H2c. Performance delay negatively influences citizens' willingness to coproduce.
Data and Method
The strength of existing research often lies in its external validity as many investigations into coproduction initiatives have been conducted in the field. In our study, we have also investigated an actual coproduction initiative of the City of Hamburg that invited citizens to report littering to the city's waste management services. However, in order to increase internal validity, we designed our study as a vignette experiment, giving us the opportunity to isolate the influence of different situational factors. We manipulated the situational factors (in our case, vignettes) and assessed the motivational factors for each person. This design results in a nested data structure (Aguinis & Bradley, 2014) . Although artificial data has several drawbacks, it enables us to investigate how situational factors might subtly shift a situation from a low-cost to a high-cost situation and how this might affect individuals' decision-making.
Participants
The study was conducted at the beginning of 2018. Participants were 210 students from two universities in Hamburg, the Universität Hamburg (UHH) and the Helmut-Schmidt Universität (HSU). They were randomly assigned to one of eight sets, which contained three vignettes each. Each set covered between 11 and 13 percent of the total sample of participants. Univariate ANOVA shows that respondents did not differ significantly between the vignettes with regard to age, gender, and study level (p > .366). Thus, the sampling error is constant across sets in this clustered random design (Dülmer, 2007) . This allows us to analyze willingness to coproduce both between and within persons without providing the full range of vignettes to participants (Beck & Opp, 2001) . Two participants had to be excluded from the analysis for being inattentive, resulting in a final sample of 208 participants. For these individuals, all motivational factors were balanced across the vignettes (p > .130). Sample characteristics of categorical variables can be found in Table 1 .
Procedure
We asked each participant to read three articles (in a random order) which were based on real articles published in local newspapers at the end of 2017, all beginning with the same description of littering problems in the City of Hamburg. The articles then describe the city's coproduction initiative to tackle the problem of littering in which the three situational factors (i.e., access to resources, personal benefit, and performance delay) vary on two levels. Thus, the vignette experiment is based on a 3x2 symmetrical orthogonal design, resulting in eight vignettes (Dülmer, 2007) . Access to resources is the option to report littering via either (1) an app or (2) a hotline. Personal benefit is the information that (1) an additional garbage fee can be avoided if a certain number of people report littering or that (2) the fee is unavoidable regardless of participation in the initiative. Performance delay is either the information that in 90 percent of the cases, the reported litter will be removed within either (1) one day or (2) five days. Our survey was based on the actual initiative with regard to all dimensions 1 . Appendix A displays the text modules used for the vignettes. After each vignette, participants were asked to rate their willingness to participate in the coproduction initiative.
Measures
We measured general intrinsic motivation with a 4-item scale adapted from Guay and colleagues (2000; α=.61). General prosocial motivation was measured with a 4-item scale adapted from Grant (2008; α=.83 ) and general normative motivation was assessed with a 4-item scale adapted from Kim and colleagues (2013; α=.68) . The general self-efficacy was measured with 3 items from Beierlein and colleagues (2013; α=.76). We assessed context-specific intrinsic motivation, prosocial motivation, normative motivation, self-efficacy, the level of cleanliness, and the willingness to coproduce with one item each. Specific motivation was distinguished from general motivational dispositions by explicitly referring to the problem of littering. All items were measured on a 5-point Likert scale (1="not at all" to 5="very much"). Appendix B displays the translated wordings.
Estimation Approach
In our sample, each of the 208 participants gave three ratings on willingness to coproduce, resulting in 624 observations. In order to assess both the effects of motivational antecedents and situational factors in one model, we used the ratings of willingness to coproduce as the unit of analysis, as recommended by Aguinis and Bradley (2014) . As these ratings of willingness to coproduce are nested within individuals, we used multilevel modeling to avoid biased estimates (Finch, Bolin, & Kelley, 2014) .
Results
Descriptive results show that, on average, respondents possess high general intrinsic, prosocial, and normative motivation, and general self-efficacy. Similarly, context-specific self-efficacy, prosocial, and normative motivation are strong. Only specific intrinsic motivation is lower, meaning that participants enjoy it less being involved in keeping the city clean. The average respondent perceived the city as moderately clean and tended slightly to coproduce. Table 2 displays means, standard deviations, and correlations of all continuous variables.
We conducted multilevel regression analysis to test our hypotheses (see Table 3 ). In our study, level 1 characteristics concern the unit of observation: ratings of willingness to coproduce. Included in level 1 are the three situational factors and a methodological control variable, specifying the order in which the ratings of willingness to coproduce were given in by participants. Level 2 characteristics are associated with the individual. We included all motivational antecedents and control variables concerning sample characteristics. Additionally, we calculated a multilevel logistic regression to account for ordinally scaled data and the results are robust. For the sake of clarity, we omitted the non-significant control variables (knowledge of the app and fee, study level, and residence) from our results table.
Model 1 shows that on level 1, access to resources (app preferred over hotline, b = 0.644, SE = 0.067, p < 0.01) and personal benefit (cost avoidance, b = 0.488, SE = 0.068, p < 0.01) positively influence willingness to coproduce, while performance delay has a negative influence (5 day performance delay, b = -0.144, SE = 0.069, p < 0.05). These results support Hypotheses 2a, 2b, and 2c.
On level 2 Model 1 further shows that specific intrinsic motivation (b = 0.177, SE = 0.065, p < 0.01), specific prosocial motivation (b = 0.286, SE = 0.105, p < 0.01), and specific self-efficacy (b = 0.196, SE = 0.070, p < 0.01) positively influence willingness to coproduce, while all three kinds of general motivations, general self-efficacy, and specific normative motivation are not significantly related to willingness to coproduce. We reject Hypothesis 1c as neither general nor specific normative motivation significantly influence the willingness to coproduce. Results only partially confirm Hypotheses 1a, 1b, and 1d as only context-specific intrinsic motivation, prosocial motivation, and self-efficacy positively influence the willingness to coproduce.
Lastly, level 2 control variables concerning sample characteristics -age, gender, university affiliation, and perceived level of cleanliness in Hamburg -did not influence the willingness to coproduce.
However, on level 1 the position of the vignettes indeed influenced ratings of willingness to coproduce, showing that when vignettes were in second (b = -0.244, SE = 0.080, p < 0.01) or third (b = -0.339, SE = 0.080, p < 0.01) position, participants reported a lower willingness to coproduce, compared to their rating of the first vignette.
In a post-hoc analysis, we categorized participants into two types of coproducers. Type-1 individuals (N=56) were decisive about their willingness to coproduce. Either they always decided to coproduce (rating of 4-5) (N=40) or always to not coproduce (1-2) (N=16). Type-2 individuals (N=65) were flexible about their willingness to coproduce with answers ranging from 1-5, with at least one decision to coproduce (rating of 4 or 5) and one against coproducing (1 or 2). Appendix C displays the descriptive statistics for the subsamples.
We calculated the multilevel model for both types of coproducers separately, and two distinct patterns emerged. Model 2 in Table 4 shows influences on willingness to coproduce for decisive type-1 coproducers. In this model all three situational factors, i.e. access to resources (b = .249, SE = 0.066, p < 0.01), personal benefit (b = .246, SE = 0.066, p < 0.01), and performance delay (b = -0.161, SE = 0.067, p < 0.05) influenced willingness to coproduce. Additionally one motivational antecedent, i.e., specific intrinsic motivation (b = 0.500, SE = 0.181, p < 0.01) positively related to the willingness to coproduce. Of these, specific intrinsic motivation had the strongest influence. Model 3 shows that, for flexible type-2 coproducers, the willingness to coproduce is also influenced by all three situational factors, i.e. access to resources (b = 1.155, SE = .144, p < 0.01), personal benefit (b = 0.652, SE = 0.150, p < 0.01), and performance delay (b = -0.329, SE = 0.141, p < 0.05). However, motivational antecedents showed no influence. Additionally, flexible type-2 coproducers rated vignettes in third position (b = -0.721, SE = 0.179, p < 0.01) more negatively than vignettes in first position. Notes: * p < 0.05, ** p < 0.01.
Concluding Discussion
The study examined the extent to which motivational antecedents and situational factors influence the willingness of citizens to coproduce a city's environmental services. Based on the results of our vignette experiment, we conclude that context-specific intrinsic motivation, prosocial motivation, and self-efficacy have a positive impact on the willingness to coproduce. Most notably, general intrinsic, prosocial, and normative motivation, and general self-efficacy did not influence the willingness to coproduce. This confirms research in educational psychology, which has pointed out that domainspecific motivations are more important for predicting behaviors than personality traits and general motivational dispositions (Wigfield, 1997) . Similarly, Bandura (1997) already concluded that selfefficacy should be studied at a specific level, since skills and expected outcomes vary across domains. Our results support this notion for antecedents of coproduction of environmental issues. This implies that future studies should adapt generic scales to fit the context in order to increase predictive validity. Furthermore, we found that both access to resources (app over hotline) and personal benefit (cost avoidance) increase the willingness to coproduce, while performance delay slightly decreases the willingness to coproduce. First and foremost, these results stress the importance of information technology as a major driver of citizen coproduction. The purposeful use of social media and customer relationship systems by public administrations has been discussed as a paradigm shift from e-government to "we-government" (Linders, 2012) or "t-government" ("t" stands for transformational; see King & Cotterill, 2007) which enhances the provision of citizen-centric public services. Since governments and local agencies have only recently begun to experiment with new technologies (Mergel, Rethemeyer, & Isett, 2016) , there seems to be a huge untapped potential for coproduction in the context of environmental issues as well as in other domains. The influence of expected personal benefits on respondents' willingness to coproduce is quite substantial in contrast to previous studies on coproduction (e.g., Voorberg et al., 2018) and environmental behaviors (e.g., Handgraaf, Van Lidth de Jeude, & Appelt, 2013 ) that identified only weak effects of monetary incentives. In our model, the effect of personal benefit is larger than the significant motivational variables. An important difference is that we had framed personal benefit as loss aversion, which is a stronger motivator than a promised gain (Levin et al., 1998) . Compared to the other situational factors, an anticipated performance delay of 5 days had a small negative influence on the willingness to coproduce. This supports evidence from cross-sectional surveys showing that the provision of performance information can have a positive (indirect) influence on coproduction (Bovaird et al., 2015; Parrado et al., 2013) . Thus, in the modeled low-cost situation, there are constraining factors at play that add to individual preferences (Mensch, 2000) .
Post-hoc analysis revealed that these findings do not equally hold for all individuals. As Parrado and colleagues (2013, p. 105) already concluded, "the challenge […] is to find the relevant incentives for different groups." We found that motivational antecedents and situational factors had different effects on the willingness of the decisive and the flexible types of coproducers. The decisive types had a strong belief about whether to participate in coproduction or not and the three situational factors only slightly influenced the strength of their conviction. The coefficients reveal that context-specific intrinsic motivation had a considerably stronger influence on the coproducers' willingness. In contrast, the flexible type only considered situational characteristics and was not influenced by any motivational antecedent. For them, access to resources had by far the strongest impact on the willingness to coproduce. The two groups differed substantially in the strength of impact of the situational factors, which yields an important implication: shifting the low-cost situation towards higher costs promises an increase in the flexible coproducers' willingness to coproduce, whereas decisive coproducers would remain largely unaffected.
There are, of course, some limitations worth noting. First, our sample is not representative of the city's population. We only asked students in Hamburg who were between 18 and 35 years of age and who all used smartphones. It therefore is not surprising that they found it more convenient to use an app instead of calling a hotline. It is likely that the average population differs with regard to technology use (Deal, Altman, & Rogelberg, 2010) . Although we have no reason to expect other relationships to vary significantly, descriptive results and implications for the design of coproduction initiatives need to be considered with caution. Besides, the reliability of the scales for general motivations and self-efficacy performed relatively poorly in our study as compared to the original sources. Although we pretested the survey, and the face-validity of our items was satisfactory, the low reliability might have been caused by the translations of items or because we harmonized answer scales. Another important limitation is that there was a rather strong position effect on flexible participants giving ratings of vignettes. In their first assessment of their willingness to coproduce, participants were on average more positive than in their third assessment. However, order effects are common for respondents with low attitude certainty (Auspurg & Jäckle, 2017) , and due to the random presentation of vignettes within each set, they should not inflate specific relationships (Rossi & Anderson, 1982) . Lastly, we did not assess actual coproduction behavior, just the willingness to coproduce and can therefore only draw limited conclusions from subsequent behaviors. Although the stated willingness did not differ significantly from initiating contact with the public administration in previous studies (Voorberg et al., 2018) , future research could try to investigate real coproduction behavior.
To conclude, our study adds to the literature by providing detailed insights into motivational and situational antecedents of coproduction for different types of coproducers. Within the limitations of our analysis, we might also draw some implications for public administrations that want to increase the number of committed citizens. First, they should create awareness of the existing problem and the measures for resolving the issue in order to enhance the context-specific motivation of citizens. The provision of information can be an important policy instrument (Vedung, 1998) and should be in the form of messages conveying fun and social relevance rather than appeals to moral obligations. Second, participants' willingness to coproduce largely depends on an easy access to resources, which is a design feature. This constitutes a great potential for public administrations when trying to increase coproduction behavior of citizens.
Notes
1. First, the media offered for interacting with the administration are an app (modern option) or a hotline (traditional option). Second, although not exclusively linked to a success in the coproduction initiative, the additional fee has been discussed in the Hamburg Senate. Third, according to the publicly available performance data, the garbage collection services usually collect more than 90 percent of the reported litter within one day.
